.,fc)
If there exists a permutation matrix P such that P~XAP has the form (1.1) in connection with (1.2) , A is called quasi-block-stochastic, too. In the following we restrict our attention to matrices which may be partitioned immediately into blocks.
Sij is some sort of row sum, we call it generalized row sum of the block-matrix 
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The matrix C has blocks C i5 which are the (l t x 1) vectors
But by (1.2) which is the block in the (i,j) position of the product FS A . Thus we have
which is equivalent to (1.2), but can be used to great advantage in shortening the proofs of several of the theorems. Two square matrices of ϊ-th order, A and B are said to be quasiblock-stochastic in the same manner, if they both may be partitioned into (li x lj) block matrices A ih B i3 , respectively, which satisfy (1.2):
A iά e ά = Sifr and B iά e ά = t^ (i, j = 1, . , k) .
The quasi-block-stochastic matrices are a generalization of the block-stochastic-matrices considered by Haynsworth [2] and Kuich, Walk [6] , as well as of the quasi-stochastic matrices, considered by Haynsworth [3] .
Block-stochastic matrices originate from the quasi-block-stochastic ones by specialization of the vectors e { \ 
H\
Hence (AB)F = A(FS B ) = F(S A S B )
so that if we let
we have AB quasi-block-stochastic in the same manner. Also
This proves theorem 1. With (2.1) there follows THEOREM 
The transformation mapping the group of matrices that are quasi-block-stochastic in the same manner onto the group of matrices of its generalized row sums is a homomorphism.
3* Powers of quasi-block-stochastic matrices* We denote the ith generalized row sum of the quasi-block-stochastic matrix A n by (3.1)
the t th (usual) row sum of the matrix Sϊ ) by s^°:
We define two series of vectors:
where t6 The corollary admits no immediate converse, since the property (3.6) does not imply the quasi-block-stochastic structure. We are interested in matrix properties which, combined with the property (3.6) assure the quasi-block-stochastic structure.
We and 
The representation Af t = s^^ + that A is quasi-block-stochastic:
This condition is equivalent to condition (1.2).
4* A reduction formula for quasi-block-stochastic matrices* We refer to the following theorem of Haynsworth [2] : Suppose the
where B i3 is a square matrix of order r, 0 < r ^ n i9 with strict inequality for at least one value of i 9 and X { is an (% x r) matrix with a nonsingular matrix of order r, Xl ί] , in the first r rows. Let the last Πi -r rows of X { be X 2 (ί) , and let
where AJj^ is square, of order r. Then A is similar to the matrix
where JS is a partitioned matrix of order tr with blocks JS^ , as defined in (*), and C has blocks with dimensions (n { -r) x (n 3 --r). If either n t or % = r, the corresponding block C i3 does not appear. 
A(Fx) = F(S A x) = X(Fx) .
Hence y = Fx = 2JJ =1 a?../^ is an eigenvector belonging to λ with regard to the rows of A.
6+ Eigenvalues of nonnegative, irreducible, primitive quasi' block-stochastic matrices* For the following we consider only quasiblock-stochastic matrices whose elements are nonnegative and for which there is no permutation matrix P such that Wielandt [7] that under these conditions, the irreducibility (6.1) and the primitiveness (6.2), the matrix A has a positive eigenvalue which is greater than the absolute values of all other eigenvalues of A and which is associated with a positive eigenvector which is the only positive eigenvector of A. We use this result to prove the following: 
7
Example* We construct a quasi-block-stochastic matrix by help of Theorem 3.
Our assumptions are We get following representations:
and due to Lemma 2: we can get following matrix:
According to Theorem 4 we can transform A by a similarity transformation to: By the reduction formula (7.7) we get the characteristic equation
Eigenvalues which belong to both A and S Λ are (7.9) ^ = 1 , λ, = -1 and the eigenvectors with regard to the rows of S A are (0\ I 2\ (7.10) -1 According to Theorem 5 we get the eigenvectors with regard to the rows of A by (7.10); The author is very indebted to the referee who pointed out relation (1.5) which shortened and simplified several proofs. Mathematical papers intended for publication in the Pacific Journal of Mathematics should be in typed form or offset-reproduced, double spaced with large margins. Underline Greek letters in red, German in green, and script in blue. The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. It should not contain references to the bibliography. Manuscripts, in duplicate if possible, may be sent to any one of the four editors. All other communications to the editors should be addressed to the managing editor, Richard Arens, University of California, Los Angeles, California 90024.
Each author of each article receives 50 reprints free of charge; additional copies may be obtained at cost in multiples of 50.
The Pacific Journal of Mathematics is published monthly. Effective with Volume 16 the price per volume (3 numbers) is $8.00; single issues, $3.00. Special price for current issues to individual faculty members of supporting institutions and to individual members of the American Mathematical Society: $4.00 per volume; single issues $1.50. Back numbers are available.
Subscriptions, orders for back numbers, and changes of address should be sent to Pacific Journal of Mathematics, 103 Highland Boulevard, Berkeley 8, California.
Printed at Kokusai Bunken Insatsusha (International Academic Printing Co., Ltd.), 7-17, Fujimi 2-chome, Chiyoda-ku, Tokyo, Japan.
PUBLISHED BY PACIFIC JOURNAL OF MATHEMATICS, A NON-PROFIT CORPORATION
The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners of publishers and have no responsibility for its content or policies.
